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<£) Chiral synthesis of 1-aryl-3-aminopropan-1-ols. 


This invention is directed to a process for preparing chiral 1 -aryi-3-aminopropar>-1 -ds. These 
compounds are important intermediates in the synthesis of pharmacologically active compounds. 
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Background of the Invention 

Recently, the relationship between monoamine uptake and a variety of diseases and conditions^has been 
apprehend investigated. For example, the hydrochloride salt of fluoxetine <#<^"^££ 
i^^phenoxyiberLnepropanamine) is a se.ective serotonin ^^S^tt 3S5i£5S 
«r^n«v avaiable for the treatment of depression. Similarly, tomoxetine hydrochlonde ((-)-N-methyl-y-(2 
m^Dh^Xn^n^namine hydrochloride) is a se.ective inhibitor of norepinephrine uptake bemg 
^^Sl^nntidepressant activity. These compounds are among those taught in U-S. ^ente 
J^^13^and^14.081aTEPA273658(1988) as being potent but selective Mockers of the uptake 

have bee^^nked to decreased neurotransmission of serotonin and/or norepinephrine m mammals ,nclud.ng 
obesitv deDression. alcoholism, pain, loss of memory, anxiety, smoking, and the like 

^moShTe compounds disposed in said references can be prepared in several ways as descnbexi the- 
re in a p^Tany usST synthetic reaction common to the compounds of all mree references ,s a Manm* 
SactLoTan appropriate ketone to afford a 1<,ryl-3-aminopropan-1-ol (Manmch Base). Th« M an mchBase 
Z£££ is further reacted with appropriate compounds under descnbed cond^ns to prov.de 
the desired comoounds taught in those references. ntrit , 

^Tlf^e^nrferences teaches that the compounds disclosed therein possess at least one asymrnetnc 
rJ^tl^s^Te^^s can exist as the individual stereoisomers as well as the racemic matures. 
^^Snce^sSeCt^mXidual optically active isomers may be obtained by resolving the racemate. 
ShreSuTn^ 

their re^pe^^^ * L procedures described therein. The specific procedures used 

S^eSSorChiral separations of Pharmaceutical Compounds." I j gyjd and Gas Chromatoqraphy. 6 (6). 

(198 ^e epical literature in recent years has reflected an increasing interest in chiral starting n^enalsand 
^^^ttTsvnmeste of opticaUy active compounds. There are two general approaches to the * enan- 
ZS^tZ^CS^S groups: (i) the use of aluminum or boron hydrides ^"g cbi^.iga^s and 
fiTSS^ of cMrafiW by exchange of a hydride ion attached to a chiral center. The transfer of chrralrty" 
Z^^XSSS^l^i camon-nydrogen bond, typically by a metal atom in or by an 

aK?g3pTan a-position. The use of chiral lithium aluminum hydrides has recerved the most attention 

8,1,1 CerSand'associates have studied asyrnmetricredu<*on of achiral ketones using lit^ 
nde^coTl^^h alkaloids and related amino alcohols. Haubenstock. Top, stereochem 14, 231 at 
X tSSfiSSSl TSworkers studied chiral reductions using LAH ^^"^ 

theraof Yamaauchi Mosher and Pohland. .1 Amer.Chem.soc., 94. 9254 ( 1972 >- 
^Tmeto^ucS^chS. ketones with a chiral reducing agent prepared by reacting 2 to 3 equrva- 
tent^^SuS^^ with LAH was studied by Yamaguch, 

^ ( ?* i £ TVhPn? 38 fttX 1870 (1973V and Yamaguchi. Mosher and Pohland. J. Amer.Chem.soc., 

ptn^^my. ketone, propiophenone. n-butyrophenone. phenyl isopropyl ketone, phenyl tert-butyi 

99 8341 (1977). the asymmetric reduction of aliphatic acetylen.c ketones wrth LAH comrMexed wrth (Zs,3Kh 
Z^nSaminc-sXmyM .2-diphenyl-2-butanol is described. Cohen eL al.. J. Org. Chem,.^ (4)^82 
M 9^ d^^u^ asyn^tric reductions of a,B-acetylenic ketones and acetophenone usmg a ^y prep- 
(1980) d ^°^^^" " . LAH and certain optically active 1.3-amino alcohols. Andnsano. etal., m 

d Jti^no^ in assymetric reduction of acetylenic ketones and as-2-aoe- 

to^Zhan^hexanone and l^cetoxy-2-hyd ro xy-3.phenyicyc.ohexanone . descnbed. 
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Although acetyienic ketones are an exception, generally, the production of optically active synthetic Inter- 
mediates from achiral staring materials by means pf asymmetric reduction has been of more theoretical than 
practical interest In general, laboratory scale asymmetric reductions of aryi ketones and acetyienic ketones 
using LAH complexed with a dextro carbinol base (2S,3RM+)^«methylamino-1^ 

5 nol (referred at times as -deb") or a levo carbinol base (2R,3SH-H^^ethyl-amino-1 ,2-dipheny^3-methyl-2- 
butanol (referred to at times herein as neb") affords chiral alcohols having an enantiomeric excess (ee) up to 
about 60%. Only the acetyienic ketones reportedly afford ee's of above 70%. Even in those cases where the 
ee's are reportedly above 70%, there is little or no predictably associated with obtaining such ee values. 
Asymmetric synthesis reactions utilizing LAH complexed with deb or leb are notoriously capricious. Numer- 

10 ous factors including temperature, ratio of LAH: chiral ligand: substrate, solvent, age of LAH complex, structural 
features present in the substrate, structural features present in the chiral ligand and the like impact on the reac- 
tion and yields afforded from such a reaction. 

Even the preparation of the reduction complex has reportedly had a significant effect on the optical yield 
and the configuration of the enantiomer obtained in excess, Cegla, Polish Journal of Chemistry, 59, 1265 

15 (1985). 

Unexpectedly, it has been discovered that chiral 1-aryl-3-aminopropan-1-ols having an enantiomeric 
excess of greater than 70% can be afforded by reducing the corresponding Mannich ketone with a complex of 
LAH and leb. 

It is one object of the present invention to provide a commercially practical process for the asymmetric 
20 reduction of achiral aromatic p-amino ketones to chiral aromatic 0-amino alcohols in high enantiomeric excess 
of the desired enantiomer. 

Summary of the invention 
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In fulfillment of the above and other objects, this invention provides a process for preparing a chiral 0-amino 
alcohol having the formula 

OH 
I 

Ar-CH-CH 2 -CH 2 -NR 1 R 2 


wherein^ 

35 At is phenyl or thienyl; and R 1 and R 2 are independently selected from Ci-Ca alkyl and phen^-QjV-alkyl 

comprising reacting an achiral Mannich ketone having the formula 


O 
II 

Ar-C-CH 2 -CH 2 -NR X R* 


where in i 

45 At, R 1 and R 2 are as previously defined with a lithium aluminum hydride and (2R,3SH-H-< lirneth y ,am * h 

no-1,2-diphenyl-3-methyl-2-butanol complex in an inert organic solvent and recovering therefrom said crural 

^The present 'invention also provides a process for preparing (SH+)-N-methyl-3-(1-naphthalenyloxy)-3-(2- 
thienyOpropanamine maleate comprising: 

a) reacting 2-acetylthiophene with dimethylamine hydrochloride and formaldehyde to afford 3-dimethylami- 
no-1-(2-thienyl)-1-propanone which is recovered as an acid addition salt; and 

b) reducing the compound afforded in (a) with a suspension complex of LAH/lcb to afford (sH-)-N,N-dime- 
thyl-S-(2-thienyl)-3-hydroxy-propanamine which is recovered as an acid addition salt; and 

c) reacting the compound afforded in (b) with a 1-halonaphthalene to afford (SH+)-N,N^imethyl-3-(1-na- 
55 phthalenyloxy)-3-(2-thienyl)propanamine which is recovered as an acid addition salt; and 

d) reacting the compound afforded in (c) with ROCOC1 where R is phenyl, benzyl, ethyl, vinyl, 1-chloroethyl 
or 2,2 2-trichloroethyl, in the presence of a releasing reagent to afford (SH->-N-methyl-3-(1-naphthaIeny- 
loxy)-3-{2-thienyt)-propanamtne which is recovered as an acid addition salt; and 
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e) reacting the compound afforded in (d) with maleic acid in ethyl acetate to afford (S H ^N-methyi^1- 
naphtf6»enyio)cy>-3-(2-thienyl)-propanamine which is recovered as the maleate salt 

Detailed Description of the Invention 

TT-i** tttrm -C-^ikvT as used herein, means a straight or branched alkyi chain having from 1 to 3 carbon 
.JSS SfSSk Z ethyl. n-P-Py'. and isopropy,. The tern, W«*^ 
bremo, or kxto. The term "releasing reagent" means zinc, formic acid. acet,cao.d.NaH 2 P0 4> NaOH.KOH,bOH 

Wm So^hmetntirescopeof variables taughtherein are befievedop^bie. me present invention do^ have 

^tTcSTS or complexing agent lob is prepared from propiophenone, formaldehyde and 
dJJyiaS JsTng standi Mannici reaction conditions to afford the corresponding Mannich Base^The 
JScS fe 2n reacted with a benzylmagnesium chloride Grignard reagent in an ether solvent toaRbri 
^"^^^nlV2-diDhenv1-3-methy1-2-butanol racemic mixture. This d.l mixture is then resolved with (-)- 

ZEZEZ retain by resolution with the same acid, that is. (-^mphoresurfonic acid « acetone. 
F^ilns Warding the preparation and isdation are found in Pohland. sullivan. J. Amer. Chem. soc.. 77. 

in the^a^osTeote synthesis of the present invention are prepared by reacting acetophenone or M*. 
m^henewStomidehyde and dimethylamine under standard Manmc* reaction conditions 

^lT2S.h ZS Generally prepared by the addition of dry lob to UVHCTHFfe in a ratio of from about 
4 JSE r^eSSTy MM 2.Z 2.5:1 fn an aromatic solvent preferably toluene, at from about 0«C 

aoh^rtx to ttrTaddition of dry Icb. It is believed the sieves assist in affording the insoluble fam oftte 
SSS^rrX butare not required. Preferably, molecular sieves are simply ground to a Powderw*a 
n^nd^ About one spatula of the powdered sieves is addej ^ZT^wZ^^ 
IhT^Liuabte and sduaWe forms of the reduction complex are in J. Org. Chem.. 38, 1870-1877 (1973). 

^^leTshotrtd not Tallowed to age longer than ten minutes as a reversal of stereochemistry will 
^mS^SS^Sn nSuSon ruction. Further, lower optical yields generally, and particularly lower ee's 
^SsoSe? Soluble- complex or homogeneous solution of the reduction complex is also not 
££££ Irt^ invention as the optica, yields afforded are at best moderate and the ratio of 

^JSLX—l^ the insoluble complex is coded to a temperature frem about 
jJS^SStSZ and ■ i dry solution of the Mannich ketone in an aromatic solvent, preferably toluene « 
2£* tesf th^n 10 STSe temperature Is maintained between about -65°C and about -70=C dunng 
^l^of tte re^nwhTch is carried out under an inert atmosphere for from about 13 to 20 hours. The 

by *e addition of sodium sulfate, filtered, and washed with hotTHF. and 

" aHr£ . nikir^water mixture, preferably aqueous methanol, concentrated and filtered. 
« SMeSiS asso^h^ use of LAH complexes are avoided in the process of the present mven- 
tinn M^teSTSSSe^^hly efficfent upgrades in the ee of the chiral p-amino alcohol are accom- 
ton. Most ro ^ e j™" 9 ^*^ p * JLae isolated chiral p-amino alcohol is stirred in an aqueous d-Ca 
r^flT^ then filtered and dried Fu** simple 

sepaSesme Icb chiral ligand from the desired ohira. p-amino ^h^nffed l^ hgand 

f ^I^r? AHfTHFU in toluene does not easily ignite. The process of the present invention peimrts large 


ure stirred reactor. 
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As stated above, the process of the present invention is used to prepare sK+)-^n>ethyl-3K1-naphthale- 
nyloxy)-3-{2-thienyi) propanamine maleate. The intermediates used in this process are recovered as acid addi- 
tion salts. Suitable acid addition salts are hydrochloride, hydrobromide, tartrate, mesylate, oxalate, and the like. 
Preferably, both 3-dimethylamino-1-(2-thienyl)-1-propanone and (SH-)-N,N-dimethyl-3-(2-thienyl)-3-hydroxy- 
5 propanamine are recovered as the hydrochloride salt and (SH+Hvl,N^n^thyI-3-(1-naphthalenyloxy)-3-(2- 
thienyl)propanamine and (SM-)-NH™ethyl-3K1-napm are recovered as 

the oxalate salt 

The (s)-hydroxy intermediate prepared by the above enantiose!ecb"ve reduction is treated with an alkali 
metal hydride, preferably sodium hydride or potassium hydride, to form the corresponding alkali metal salt, 
10 which is then reacted with a naphthalene compound containing a good leaving group to provide the correspond- 
ing 3-naprrthyloxy-3-(2-thienyi)propanamine. Good leaving groups are the halonaphthalenes, preferably 
fluoronaphthalene. 

This reaction Is carried out by combining approximately equimolar quantities with the (S)-hydroxy com- 
pound to provide the corresponding alkali metal salt The compound is then reacted with an equimolar quantity 

15 to slight excess of the halonaphthalene compound. The reaction is conducted in a suitable aprotic solvent such 
as dimethylsulfoxide, N,N-dimethyiacetamide and related solvents. The reaction is substantially complete after 
about 1 0 minutes to about 24 hours when conducted at a temperature in the range of about 25°C to about 1 50°C. 
More preferably, the reaction mixture will be completed within about 30 minutes to about 6 hours when con- 
ducted at a temperature in the range of about 75°C to about 125°C. The naphthyloxy intermediate may be iso- 

20 iated by standard conditions. Typically, the mixture is dfluted with water and extracted with a water immiscible 
organic solvent such as diethyl ether, ethyl acetate, chloroform and the like. The organic extracts are typically 
combined and dried. Following evaporation of the organic solvent the isolated residue may be further purified, 
if desired, by standard techniques such as crystallization from common solvents, or chromatography over solid 
supports such as silica gel or alumina. 

25 For the demethylation step, a compound ROCOC1, where R is phenyl, benzyl, ethyl, vinyl, 1-cWoroethyl 

or 2,2,2-trichloroethyl is reacted with the N,N-dimethylpropanamine in the presence of a releasing reagent to 
provide the corresponding intermediate which is hydrotyzed in base to provide the desired N-rnethyf- 
propanamine. Releasing reagents useful in this reaction include zinc, formic acid, acetic acid, Nar^PO*. NaOH. 
KOH, LiOH or mixtures thereof. Preferably, R is 2,2,2-trichloro-elhyi and the releasing reagent is a mixture of 

30 zinc and formic acid. 

The maleate salt is prepared by dissolving the oxalate salt in purified water and extraction with ethyl acetate 
to regenerate the free base. The free base ethyl acetate solution is then treated with rnaleic acid and the maleate 
salt recovered. 

The acid addition salts of the intermediates are typically formed by reacting propanamine with an equimolar 
35 or excess amount of acid. The reactants are generally combined in a mutual solvent such as diethyl ether or 
benzene, and the salt normally precipitates out of solution within about one hour to 1 0 days, and can be isolated 
by filtration. 

As stated above the compounds prepared by the process of the present invention are useful mterrnediates 
in the preparation of pharmacologically active compounds. Said compounds are selective serotonin and/or 

40 norepinephrine uptake inhibitors which are useful for the treatment of depression, anxiety, appetite suppres- 
sion, obesity, pain, loss of memory, smoking, and the like. Further details regarding the compounds uuTrty and 
methods of preparing these compounds are discussed in detail in U.S. Patent Numbers 4,313,896 and 
4,314,081 and EPA 273658 all three of which are incorporated by reference herein in their entirety. 

The following Examples further illustrate the process of the present invention. These Examples are not 

45 intended to be limiting to the scope of the invention in any respect and should not be so construed. Chiral assays 
were performed on free amines by 300 MHz 1 H NMR analysis in the presence of R^-)2,2,2-trffiuoro-1-<9-an- 
thryl)ethanoI (TAE) as shift reagent in CDC1 3 - Direct chiral HPLC assays were performed on a Chiralcel€> OD 
column using 0.2% diethylamine in 10% isopropand-hexane at 230 or 254 nm at 1.00 ml/min. 


so Example 1 

N,N-Dimemyl^1-napth^ 

A. 3 -Dimethyiamino-H2-thienyl)-1-propanone hydrochloride 

55 

A mixture of 2-acetylthiophene 2^74 kg, 18.0 mol), dimethylamine hydrochloride (1.91 kg. 23.4 mol), para- 
formaldehyde (0.8108 kg, 9.0 mol), and 37.5 ml of concentrated hydrochloric acid in ethanol (5.6 L) is refluxed 
for twenty hours. The mixture is cooled to 35°C slowly then chilled to 0-5°C. The solid is collected by vacuum 

5 
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filtration . washed twice with 1 L of ethanol . *.nd vacuum dried at room temperature for 49 hours to afford 3.391 
kg (85.7%) of 3-dimethylamino-1-(2-thienylh1-propanone hydrochloride, mp = 174-176 C 

Analysis 

Theory: C. 49.20; H, 6.42; N, 6.37; 

Found: C, 49.43; H, 6.35; N, 6.12. 

Mass Spec: M + (183, 182, 168, 111) 


10 

B. 1^-hydroxy-1-(2-thienyt)-3-diiTiemvlaminopropane 

To 3 2 L of toluene is added 953.6 g of (2R.3SH0^imethvlaiTMnc-1.2-diphenyi^methyl-2-butanol and 
azeotrooically dried to 112"C. then cooled to 30°C and used immediately as described below. 

„ A^ Lflask barged with 1.6 L of toluene and 344.8 g of the hydrochloride salt prepared above m step 

A. To me solution is added, dropwise. 1.6 L of 1N NaOH over 5-6 minutes at room temperature. The mature 
b stirred for 30 minutes after the addition is complete and allowed tosettlefor 10 minutes. The resulting layers 
Separated and the organic layer (free base of the hydrochloride salt) washed with 100 rn. o^nfied h.aten 
The organic layer is separated and azeotropically dried to 1 12°C in toluene, then rap.dly chilled to -70-C for 

,o immediate use as described below. 

Adrv 22 L 5-neckflask equipped with a mechanical stirrer, low temperature thermometer, condenser, nrt- 
rooen nurse cooling bath and two 2 L addition funnels is purged with nitrogen. The flask is charged with 3.2 
SueS'T^eflaskls added 1.6 Lof 1N LIA1H,(THF) 2 in toluene. The mbdurei fechiBed ^-C and dry 
^SSH-H^in.ethylamino-1 ,2-di P henyt-3™thyi-2-butanol. prepared above, is added <^ « Jta 

* react^nidura is chilled to about -63°C and the cold free base solution, prepared above, « streamed .n over 
8-9 minutes. The reaction mixture is stirred at -75°C for 20 hours. 

Traction mixture is then warmed to 0»C and 61 ml of purified H 2 0 is dripped in over 20 n^ h« 
sJd^mTnutes. Over 10 minutes. 61 ml of 15% NaOH prepared from solid NaOH and punfied water » 
S^dTn snathe mixture stirred for 10 minutes. Purified H 2 G. 183 ml. is dripped in -d^m^re. tnen 
30 flSraTthrough diatomaceous earth (HYFLO®). The organic material is washedtw.ee w* 500 ml of THF and 
mefflbateevaporated at room temperature to afford 1.32 kg of a white solid. To the sohd b added 1.4 Lof 
sit for 20 hours. The solution Is extracted eight times with MCHjWi «pare from 
ourifed water and CH 3 OH. To the combined extracts is added 500 ml of hexanes and the mixture stored, and 
ThVresidual aqueous CH3OH is evaporated off at room temperature to afford 254 g of crude 

* ''"'InmR evidenced 85.8% (-) isomer and 142% (+) isomer as judged from N-methyl singlet 

The solution is seeded with (SH-VI-f^hydroxy-l^-thienyli-S-dimethylamunopropane and allowed to srt undis- 
SSSSe Sy coding to 5-25-C. The mixture is placed in thefraezer^-IS^^hou^ removedsnd 
vacuum filtered. The filtrate is washed twice with 100 ml at 50% CH3OH and vaccum dned at 20-25'C to afford 
171 .6 g of the sub-titled compound, mp - 78-80°C 

NMR evidenced only the (-) isomer as judged from the N-methyl singlet 
Optical Rotation: [al» (C=1. MeOH) * -7.6» 
HPLC showed 98.7% purity of the (-) isomer. 

C. ^hWintethyl-3-(1-naph^^ 

To a 5 liter round-bottomed flask filtered with a thermometer, cooling bath, thermowatch ^d ™chanical 
stirrer and unLTn^en atmosphere 

^X^Z^X^^^Pro^e (400 g. 2.16 mol). (Several lots of the ^ethylaminop- 
re^repared substontially as described above in step A and B are combined to afford ft. .400 g amoun^ 
STfe stirred for about 5 minutes. Over ^^^^^^^^Z^ 
whfle maintaining the temperature between 20-30'C. I-Ruoronaphthalene 

the reaction mixture stirred for 4.5 hours. The reaction mixture was slowly heated to 43^4 C and heated for 
01 Tftmoerabure fluctuations are prevented by the thermowatch. 

^ re ^^ fe coded to 25^r C and a further 6.0 g of NaH added to regain the 0.95 eq. level for 
NaH. The reaction mixture is stirred for 5 hours and then heated to 4<M4*C for 24 hours. 
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The reaction mixture is cooled to 25°C and poured into 5.5 liter of purified water. While controlling the tem- 
perature at 25-30°C by the rate of addition, 360 ml of concentrated HC1 is added. Hexanes (2 liters) are added 
and the reaction mixture stirred for 10 minutes and then allowed to sit for 10 minutes. The resulting layers are 
separated and 308 ml of 50% NaOH is dripped into the aqueous layer. The aqueous layer is then extracted 
four times with 2 liters of CH 2 C1 2 . The combined extracts are washed with 500 ml of water, and then separated. 
The organic layer is stirred with Na^O* then filtered and evaporated at 40°C to afford 681 g of an oil. 

The ofl is dissolved into 2.4 liters of methanol and oxalic acid (194.4 g, 1 eq) Is added and then 6.4 liters 
of ethyl acetate. The reaction mixture is warmed to reflux and the methanol slowly distilled off while adding back 
one equivalent amount (by volume) of ethyl acetate. After precipitation of an organic material, the reaction mixt- 
ure is removed from the heat and 5.2 liters of ethyl acetate is added while allowing the mixture to cool slowly 
without stirring. „ o 

The solids are chBled in a freezer to -15°C for 2 hours, filtered then vacuum dried at 27-30°C to afford 726 
g of the sub-titled compound, mp = 151-152°C Optical Rotation: [of* (C=l, MeOH) = + 105.34° 
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Analysis 
Calculated: 
Found: 


C 

62-67 
62.42 


H 
6.01 
5.85 


N 
3.40 
3.24 


D. N-methyl-3-(1-naphthalenyloxy^ oxalate. 

A solution of 726 g of N f N-dimethyl^1-naphthalenyloxy)-3-(2-thienyl)-propanamine oxalate, 5.5 Titers of 
purified water and 2.48 liters of 2 N sodium hydroxide under nitrogen is extracted 3 times with 4 liter portions 
of toluene. The toluene layers are combined and dried with Na^O^ then filtered and washed with 2 liters of 
toluene. 

To the solution Is added 42.8 g of Proton Sponge® and 1.44 liters of toluene is distilled off. The reaction 
mixture is cooled to 25°C and 408 ml of 2,2 ,2-trichloroethyl chloroformate is added. The reaction mixture is 
heated slowly (1 hour) to 80°C and stirred at 75~80°C for 1 hour. An additional 88 ml of 2,2,2-trichloroethyl 
chloroformate is added and stirring continued whfle slowly cooling overnight 

The reaction mixture is washed with 3.4 liters of 1 N HC1 and then bade extracted with 3.4 liters of toluene. 
The toluene layers are combined, dried with Na 2 S0 4 , filtered, rinsed with 2 liters of toluene and evaporated at 
40°C to an ofl (1.32 kg). The ofl is dissolved in 6 liters of dimethylformamide (DMF) and chilled to 0°C in an 
ice/acetone bath. 

Active zinc dust is prepared by washing 600 g of zinc dust twice with 1.5 liter portions of 10% HC1 which 
is prepared from mixing 2.34 Titers of purified water with 678 ml of 12 N HC1. The zinc is then washed 3 times 
with 1.5 liter portions of methanol, and then 1.5 liters of ethanol. vacuum filtered under nitrogen, washed twice 
with 250 ml portions of ethanol and then vacuum dried under nitrogen. 

To the chilled DMF solution is added 152 ml of formic acid and then 325.5 g of the active zinc. The reaction 
mixture is stirred for 4.5 hours at 0-5°C. The zinc is filtered off and rinsed twice with 250 ml portions of DMF. 
The DMF solutions are combined and diluted with 8 liters of purified water then the pH adjusted to 11 with 
NH 4 OH. The solution is then extracted 6 times with 2 liter portions of ethyl acetate. The extracts are combined 
and dried over Na^O* and stored overnight at -5°C. 

The extracts are ffltered, washed twice with 1 Titer portions of ethyl acetate and evaporated to an ofl. The 
oil is then dissolved in 12 Titers of ethyl acetate and 179.2 g of oxalic add is added with stirring. The mixture is 
placed in an ice/acetone bath for 2 hours with occasional stirring. The mixture is then vacuum filtered, washed 
twice with 500 ml portions of ethyl acetate and vacuum filtered overnight The solids are vacuum dried at 20- 
25°C for 72 hours to afford 628 g of the sub-titled compound, mp = 1 49-1 50°C 

Chiral HPLC showed 97.5% of the S-(-) isomer and 2.5% of the antipode isomer, ee = 95% 
Optical Rotation: [al* (C=1. MeOH) = + 84° 


55 


Example 2 

^Methyl-N45enzyl^0-hyd^ 

By substantially following the procedures described above in Example 1 Step A and B except using N- 
methylbenzylamineinstep Aand 1.1 equivalents of LAH and 2.3 equivalents of leb in Step B the title compound 
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is afforded. NMR evidenced an ee of S4% as judged from the N-methyl singlet 
Example 3 

_ KefanHaiiw fniinwina the procedures described above in Example 1, Steps A and B except using 
afforded. NMR evidenced ee of 86% as judged from the N-methyl singlet 
Example 4 

Preparation of l-p-hydroxy-1-(2-thienyl)-3-dJmethylaminopropane 

34Jirr^mino-1-(2-thienyl>-1-propanone hydrochloride is prepared substantially as described in 

B "?K 0 aTok? mol) of the hydrochloride salt under nitrogen is added 58 ml of toluene and 4 9 ml of 5 N 
u^^SSSSSSSi The reaction mixture is stirred for 30 minutes and then allowed to srt for 45 

160 ml of toluene and stored under a nitrogen blanket at -70°C. . „.., ^ 

Ta 25 T ml of 1M UA1 H^fTHFk is added 46.0 ml of toluene and 1 spatula of powdered 4A sieves and the 
mixb^^.2 2£££Too2d solution of ^H-)^^^^^^^^^ 2 ^^ 
^^dro^wfee over 7 minutes. The thick slurry is allowed to stir at -32 to -37°C for 4 rranutes and *en cooled 
to^rTr^^Xe Le solution is added over 7 minutes. The resulting mixture is allowed to sfcr overmght 

^^nXeVlcS ed to warm to VC and then sequentially quenched with 0.95 ml of purified w^er 0^95 
ml J^%W^aod 2.85 ml of purified water. The resulting solution is allowed to stir for one hour and then 
ffit^ mt«wh diatomaceous earth (HYFLO®). The extracts are washed twice with 25 ml pcruons °™ The 

■ M 25 ml portions of 50% aqueous methanol. The combined extracts are back washed won zo m. 

rftex^s^d^enSnc^ntrated under vacuum. The solids are allowed to pull under vacuum over the 
^ZZ ^££7aTu*e crystalline solid. NMR evidenced an ee of 87.8% as judged from the N-me- 

thyi singlet 
Claims 

1. A process for preparing a chiral fc-amino alcohol having the formula 
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I 

Ar-CH-CH 2 -CH 2 -NR 1 R 2 


"^Jr is phenyl or thlenyl; and Ri and R 2 are independently selected from C-C3 aikyl and phen^-O 


55 atkyi, comprising: 

(a) reacting an achiral Mannich ketone having the formula 
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Ar-C-CH 2 -CH 2 -NR 1 R 2 


wherein: 

Ar, R 1 and R 2 are as defined above with a complex afforded by reacting lithium aluminum hydnde 
with <2R,3SM-)4^irnethytamino-1^ in toluene » and 

b) recovering therefrom said chiral fc-amino alcohol. 

. The process according to Claim 1 wherein said aromatic solvent is toluene. 

, The process according to Claim 1 wherein said complex includes powdered molecular sieves. 

The process according to Claim 1 wherein Ar is thienyl and R 1 and R 2 are C^ alkyl. 

L The process according to a aim 4 wherein R 1 and R 2 are methyl. 

i. A process for preparing S^+VN^emyl-3^1-naphthalenyloxy).3 : (2.mienyl)propanamine maleatecompris- 

109 a) reacting 2-acetylthiophene with dimethyiamine hydrochloride and formaldehyde to afford 3- 
dimethylamino-1-(2-thienyl).1-propanone which is recovered as an add addition salt; and 

b) reducing the compound afforded in (a) with a suspension complex of LAHdcb to afford (SH+) N.N- 
dimemyl^24hienyl)^ydnixy^ropanamine which is recovered as an add addition salt and 

c) reacting the compound afforded in (b) with a 1-haionaphthalene to afford (SH+)-N.N-dimethy|.3K1- 
naphthalenyloxy>-3^2^feny0propanarnine which is recovered as an add addition salt; and 

d) reacting the compound afforded in (c) with ROCOC1 where R is phenyl, benzyl, ethyl, vinyl. 1-chlo- 
roethyl or2^-tricHoroethyl l in the presence of a releasing reagent to afford (SM-)-N-nrethyl-3-(1-na- 
P hthaJenyloxy)-3-{2-thienylVpropanamine which is recovered as an add addition salt; and 

e) reacting the compound afforded in (d) with maleic add in ethyl acetate to afford (SH+)-N-methyl-3- 
(1-naphth^enyloxy)-3-(2-thienyl)-propanamine which is recovered as the maleate salt 

7. The process according to Claim 6 wherin R is 2,2,2-trichloroethyl. 

8. The process according to Claim 6 wherein said releasing agent is a mixture of zinc and formic add. 
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